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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the field effect mobility by forming an 
active layer so that its grain boundaries are oriented in substantially one 
direction and formed as a crystal structure of aggregated acicular or 
columnar crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important. At 
crystallizing e.g. acicular or columnar crystals grow approximately in one 
direction to an Ni-added region 302. An island like semiconductor 304 is 
configured to arrange channels and the crystal grain boundary of the 
acicular or columnar crystals substantially in one direction. An a 
post-process, it is heat-treated in a halogen atmosphere to remove a metal 
element e.g. Ni in the active layer to reduce the Ni concentration to 
1X10(sup 16)-5X10(sup 17) atoms/cm(sup 3). The standard deviation of 
the S-vaiue showing electric characteristics of a TFT can remain 
within 1 0mV/dec in an n-type and within 1 5mV/dec in a p-channel type. 
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T, 

~ 5X10" atoms/cm' <DM&~VfttEV , 

ec£tj*g *>«±: « P f- +• ^;PST1 5mV/dec^F«g \z$L 

«9EiSttJi3iaK»j**nfcy-r h feasts, 
tutey-i- n6wit_hoy-Y nit, 

T. 

tJIBffittB* lcttitt£Mt:£giift-r«&Jl7c*tf I x 10" 

~ 5X10' 'atoms/cm' OJ8^T#ftL, 

£ S N *;VST80 ± 30mV/dec£*F*J 
*5«i:tf/£ytte P ^;H!T80±45mV/dec^rt fCJRS 
-5 £ t if -5 

lmESitnf Ktteaitsuift-r-sAJiiTc*^ ixio" 

~ 5X10" atoms/cm' ©jgSfT'^ftU 

S fit ©tliPM^^N ? V *;PST1 0mV/dec£tl*i*3 

y-r K^#giMbTM$n5^t^att 
mffi&mmz\t&w&w&r*&mmmifi ixio" 

~ 5X10" atoms/cm' ©jjggT#ftU tfv^, 

Sr*-T S te#N 5^ *;PS!T80 ± 30mV/dec J^rt*5 J; t*/ 

* it P +• *;H!T80 ± 45nV/dec£*rt (CK * -5 *&&y 
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HMBK7J «*3S17^SW*«4{C*^T, flftBStt 

T«fig $ n -s. m mm m#-v $> -d t . 
io a. 

*lttlWBBIIfl£i:«l« 5 Fffa:«-«*fcKttttttaj5(»*-&L 
20 lit. 

&&mgh&mmmizm&-z j &z>T.M£. 

a*-- >^{ri o MEI§Jltt&XK0&-r4lj£3ns 
30 ff 5 Z. t \Z «t 0 8ftE«tt»l«t»0«HH*JB7n**y y ^ U 

40 So 

o ~7oo tioauneHTffton. ^2*fctt^3©jp®i 

S-fk*lftfi-r«>^JB7ClS*« 1 xio" ~5X10' 'atoms/cm' 

N J- -v OmV/dec WF*9*5=t tf/ * tt P ^ r 

*)\sMT~\5m\/tec&ftizW.3iZ>Z\}z$:%fWLh-?2>¥mfc 

50 
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£kfc&&)& - ?2>&M7tMft IX 10" ~5x 10" atoms/cm' 
©S8*T?#ftL.. ^O. «»»tt**rSI)!«Nft 
^;^T80±30mV/dect/ 1 i*3i5 J;^/S fc^P ^JUS 
"C80 ± 45mV/decJ^rt KUR S * C t £#15: <t T5 

Mo 

[fll$H 1 3 ] m&m 1 75MH*« 4 7 75 

g3te0.01~2 //mtS5: 

B. 10 

[»*3B14] »*ai7SSil*3!l4*fcttil*3«7 75 
SW#JS9K*JV*T. WEffitti'f ICI4C 1 . F, Br 

*»6a«*ifc-a*fctt*Bcaao7E*a« ixio ,s ~ i 

x 10' "atoms/cm' ©*ara¥«E-r* E 

[ft 1 5 ] Ut3&Jf 1 ASH** 4 Sfcttfltt&S 7 71 

Mf»*iS9t£43V>T. mlfBtSttJf f 1 . F. Br 

jBafc^rsctswwtr 20 

[f» #JS 1 6 ) M$gi 1 7iM»*« 4 * Ac«»*« 6 * 
tliFe, Co, Ni, Ru, Rh, Pd, Os, I 

r, pt. cu. Aus^saanfc— «*fctt«»«« 

[»*3S 1 7 ] «jfcJl 1 755W3}c3l 4 Sfc«»*]S 9 tC 

t, 

xst. 

«rffivx^iftt»«*»*-r*ifit. 40 

A ^ - =. > ^ \Z «k 0 ffilSII UttJlsltJJI© *T#ti£ $ ft* 
?Si£)I£jgj£T5X;g<h. 

fx 5 C t ic J: 0 ffii2ffit£ Jf 4> ©ME&Wtc* *y y * U 

WBfcSW-ffcitsjfMfc-rsxst. 

fts-r^xst. 50 
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t. 

mzimn&mm-tiz mnm k v x * i&ujt&&j$-r * 

Igi. 

SIR W fcfiU* $ -Br S 18 1 . 

% 1 ©inawftSK ± b HatB#ftsa*w©'>^ < t *»- 

fr ^ t ic j: 0 mm&&m * © m^myvm & v y ^ u 
ttiuftoiKit&j: urn-m <D®m & &#-r -5 xg t , 

2 0 ] m&m 1 8 ztzim&m 1 9 tc&^x, 

[W3K^2 1] 8^fc«W*^l 9Ci^T. 

^S<t:^g!)*-r^^«7C^ibTF e. Co. Ni, R 
u, Rh, Pd, Os. Ir. Pt. Cu, Au*5S 

[W*js 2 2 ] tt&H 1 8 £tz\m#m 1 9 ic*3^t. 

Any>7C**-&tt*H««Bl!**H«+KHC 1 , H 

F, HBr, CI, , C 1 F, , BC1, , NF, , F 

, . Br, **trft^*«»6atfnfc-asfcj4ttfta 

ft:gS©f^K*S. 
[B*«2 3] fjtJfcJSl 8Sfctiff*JSl 9tC*5UT, 

«i©Ai9Rua3a45o ~7oo ■cwMSiefflTrfT^n, m 

[^BJ©»aB75:ia0J] 
[0 0 0 1] 
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[0 0 0 2] 

K5>yX^ (TFT) £#§/&TSftfl5a<aB StlTW 

7->ifmTtVTfflf£i>m&nT^2>. 10 
[0 0 0 3] 09 A», iKffiSt^gBfCiiHTteV h "J p 

D-fe-y-y-[5iK j ? j ^ ; E'jiHis&^: I jf) ^©se^&msiiHigs 

[0 0 0 4] SltfK&UTtt. ett»£LT#»»£* 

e>-^*Sj*Sif^tfeig**j6 6n*ti5tiHigs{ctt, asm* 20 
[0005] as#±Knsfttts*Bi*»j«-r**tttL 

Ttt, *UiSA{Cj;^>#P|5p6-232059^^, ^Pg¥6- 

2441 03^^$g kie«s tifca*a«4«jnr* *. CI 

^r;i/) ^fiJffl-r-SdtiCtD. 500 ~60 

0 t\ 4«piKis*oa«M!iafcj:-3Tisfttt©flinfcts 

[0 0 0 6] Sfc, «*W¥7-321339KlE*Sft&«flStt 30 

[0 0 0 7] L*»U d©*f;&TFT£ffl(^TigI!j|Elg§ 

ibiks^. fie*©TFTT«j«-r*;:ttt^«6ja:©*«a 

[0 0 0 8] 40 

sa^©ii5tttg{k 1 0 s fc se> t a->un>9iA 

— UT^J&£nfcMO S F E T iCEBSrf •Sttig** 
-r*TFT£*KL&<-n4fcSfcV». 
[0 0 0 9] -tJ!T*M«B«TW«-r*«W»4. •fljWtt 

[0 0 10] 
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fcJ^agfcTFT*»*££#T*&*V3fcSfi£b 
3S#S*l, TFT#14$r*-T/t^^ — ^CD— ~DT-$>2>n 

[0 0 1 1] i^ft&#iCtt->'Jn>Jl^CDT*t 

+• u 7fc$s&mmzmm.b v < ugtrs tggi:^ 

[0 0 12] *«W®ifi*#fi«*3fea-r*K:»4, Z.CD 
[0 0 13] *©fc»6lC*H«»TB'5*TS8f!©flWc 

t^ufcot. mm&m&m-tz&^izimnmm 

t. ^l©ft]^MS{c=fc0Ht(f2^ftSS^Jl©'>^:<<i: 

Tcm&stsnm^izis^Tn 2 ©jp^a&ff -5 c t 

fcJ:0flftE»ttJl+©il&E&«7E*S$'v*u 
t>#U, WEett»tt«8»lftl|t«»«»— *i^ik:»v». * 

[0 0 14] «±©««fc:fl!-3&fP«*ftTttJfttt3l* 

H9J4#JHl^*BtOie»fl:*gl:tbTl#IB¥7-32 
1 339#a«E*©ft**ffl ^T*«M**Jfi bfc«-&® 

eij«s««E9 0 1 a*j&f&sn-5. 

[0 0 15] ft^. Z.<Dm&&ifcm9 0 1 «$ft»:Sfc(4 
V^Si^'5#IS***S. ^fc. 9 0 3T*$n<5©tt|S] 
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[0 0 16] BI9{C^-reifi£*«g«©f*lSI5tC# 

[0 0 17] IPIj, *R9§©ttAtt£*KH:gttftlCtt 
H9©*fc*£fc*W«»«9 0 1 T*rit*n**fcjl. 
Htt«I^S«^9 0 1 i. 

010 ic^-r#tc4f^s fctittttlSA iooi *qftft& io 

[0 0 18] [31 0^*1^X1 0 0 2T*f$n5 

d. isa&^i o o 2©wtfs#iRi!Sft&. «-tt*fcna 

ttttAl 0 o i*tsv»fc*lft¥ffa:*i«!iK:iB*j«*Ufc 

To 

[0 0 19] Sfc, 3MB9l0¥*tt:£tBtt. Any>7C 

*&-&tr*fflaK«t*HDJiwaaKJ:oTjs*ft«8&fir 20 

SS*U 5X10' 'atoms/cm' ^_h<75jg^Ta@bTV^c 
r.y^;|/)5« 1X10" ~ 5X10" atoms/cm' (»^L<« 
SttJi't'©*ti>'fi««T) Cfi«3ftTl>4. 
[0 0 2 0] #jltu WftWcADfiAbfc GKBatt£« 

jraLftvi) ^©^btc* (cu, ai© %mmz*fy 

[0 0 2 1] Sfc. ;i©K5f, -> U 3 >HC^ ©^F*f^-&# 
»*t5tT3BSft*. ■€■©««. nBtt©feASyi"-J 30 

[0 0 2 2] ^©*fcLT»J**nfclSllfi[»l 0 0 2 
tt, ttfc&*£:ttAS*£©#ffi#*rp*l<l&«»££* 
fc^S^ttfc«nfctt«Kfc*<fc*W3ftS. una, 

40 

[0 0 2 3] 1P%, HI 0lC*UT 1 0 0 2Ti$n5 

[0 0 2 4] t-fc, £©tt&ttAttJM*afttt£aMKfl: 

ffi*^*^t±/hS < ft -5 £ t fcx^jl^-eUftl^fiicift 

o oztmmztiz. so 
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[0 0 2 5] Sfc, d©iP^MS«700 V.&m?LZ> (ft 
aE«fctt800 -1100*0 JtttW*lr»fiflE-eff*>ft*fc 

[0 0 2 6] fl£t>T**9l#&tt. £U:©«H;:LT»S 

&A©rtffi©«M£ r*YU7K£oT§fe»ttteJ|MeA 

[0 0 2 7] r*vU:r»;:fcoT#M«fc*16Afc.H.& 
itSj £«. *t U T^ifttSICiLT+t 'J 70f 

i&^ft^i. x^i^-ftK^Stftstf^^v 
u 7 **#«e u ft v» n i ft £ t * it ^ a s n* . 

[0 0 2 8] *«"8tt±K©«k-3fe«l*Tfc*ISftte£ 

^m*WfflUTTFTicft«$ns¥*^SB©si4 , a 

[0 0 2 9] JK±©J:"5ft*5!W©«lJ«t^V>T, &.T 

[0 0 3 0] 
[HSE0U] 

mmmu **j8s«TH*«w©fp«*j*icfie-3T» 

^Lfci^SttS^*, »ith5>5>;*^ (TFT) © 
ffitt®tbTflJfflbfc0i|^^-r. HI IC^-T©ttTFT 

[0031] ft*, *n^jT?ijffl-r^>^ass«M© 

fct, *:*S£0iJT«^©StBS^gE*-r^(Cih 
.»«©-C»«ttWE4i«*#iH-r*ifi^. 

[0032] 3;-rift*»i5**r-r ioi&ffltr 

10 2 £2000A©JP£ fceaR-TS. 1 0 2 © 

■JdM#ftfcUni«JEJ*CVDi£. y^X'TCVDffi, 

[0 0 3 3] ft*, &IC#Altg*llt&l&Afl:T«l > &. 

task***'*-?* ^ftitsma©^ai4 

fc, IK^IC 5X10" ~ 2X10" atoms/cm 1 

n*t#*uv>. jK>fMc'&£n&s^tt«©iiSAft&g- 

sr-5^P7c^©y v $ u >^3i©^{'«sfts*'j^ 

[0 0 3 4] ifcfc, ^AKSIKKl 0 3 5:200 -1000A 
(*HJS^JT-«350 A) ©JSaicMffi^CVDSlCfco 
WXilxttt->7>I^fX CSiH. , Si 

:H t , suh, m &m^na&.^. ft*, mje^cvd 

mz ± 0 b AKSXJRH^ie Aft ©IR(C g «5 
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[0 0 3 5] 43ft. #BH&*K 1 0 3 ©fi£BI2rj£,i L 

[0 0 3 6] 500 ~1200AOJPS©*fl;a*itl 

0 4 £ y 5 X -7 C V D & 4 & tt X / X y ? j£ fC =fc 0 jftK 

1 0 4tt#lSl^ll 0 3iC*fLTX^^r;U$S^« 10 
[0 0 3 7] Wta*Il 0 4C±oTiM3n«B« 

io5n mmizmm.fsi^miz&m^^m-r^x'j v 

h«K»J*S*lTV»*. (01 (A) ) 
[0 0 3 8] Jfcfc. KJR^Hft+fciS^TUVftfcilMt 
U 6g«U 0 BKJ:oTiIlfc#ilia*«l 0 3© 

-So 20 
[0 0 3 9] ft*, ttjMfc*Sft*r***7C*ibT 
ti, Fe, Co, Ni, Ru, Rh, P d , Os. I 
r, Pt. Cu. AufrS»;mfc-«*fctt«ft«H 

[0 0 4 0] fi>T3g©?g« (*£;K0!ITM:SKife)l 

Tf 1 OOppm) y $r ;P££$r Lfc ~ y 

ftic«W|-r*i:t3&»T**. (01 (B) ) 

[0 0 4 1] JfcKl, ^?§145§:B^.4'fC*^T450 1C. 1 

«fme*©**ajb*tTr3fca. 500 ~7oo -c, 
ic«55o ~6oo "c^ias-e 4~8 mmcommi&m am 1 
©AUKt&a) *jpAT#aK^*jut 1 0 3 ©usaflssfr 

5. 215UT*SftttS*itl 0 7*«#6n*. (01 

(C) ) 

[0 0 4 2] £©B#, tta&SttftftSfctt&K&atf 

&mzlgtM¥-?7t£jj&]lzmfT-?Z. *SISEffiloS'&«, 40 
1 0 5T^^n-5ffi^0fficD^HU^fSj^5.*^[n](C 

0 8 TSSn^i^ lC«Sftj**tt«l»— ^Slfc^-sT 
Jiff*"*. H©8#, ^^ItJSHMmJ^itC^oTfT 

[0 0 4 3] 1 0 9T^$tl-5CD«^^y;^l)n 

oT- &£&&?*£&ttJ|tt;ft&affittl 0 9£|»V>£fl( 50 
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[0 0 4 4] ifctc, tt»{kOfc«>©lBl||Wfla*J»TLfc 

tzifzmt&mm 1 0 4 sri&st- *. coisiw-; 7 

[0 0 4 5] ft*. a©Any>7C**^tJ*Hft*T? 

©iO^MSWM^i^/Sfctt^fc^Sttai^lKl 0 7 
lc*t L TI+ ->T U— 9 s - ic «k 3 9 s - 7 =— ;u 

[0 0 4 6] Jfcfc. »snfc«fttt!i*flU 0 7*A*^ 

- ^ > ^ b t& it t f t ©fttts <h l x«ig-r * m&m 

[0 0 4 7] SttJIl 1 0£jgii£L £:<=>, SttHl 1 0 

±\zmt2kmti&-vte2>5 s 'i hmmmi 1 1 £200 ~isoo 
A( ^mmmx-moo A) ©j* stria**-*, y-r 

Ml 1 l©riato&Stt. ^7X7CVDS, iCVD 

[0048] sfc, wutmmmaftt* 0 i^tums!^ 

[0049] x.\z, /\u*f>7tm^t3fmn.\z^x 
wsM&m (S2omi*ffli) £fr5. nomsiMaanA 

T, JgttJil 1 0+W^gTt^ Mfc^yWW 
rsJltSSl lcfflofct)©T?»-5. (01 (D) ) 
[0 0 5 0] Z.<»tfy9V>#<Dlt&<DffilkWkWt3.. 
©#im<M§£;fc» K700 , C£iS*--52&STfTft3 

iSTfei.. -tn^ToaflETfey-f m&mki 1 in* 

[0 0 5 1] ^rtDtztb. d©SP^Ma©MS£®H«700 
•C^S^^SSTfTVi, »Sb<«800 ~1000'C (f^« 

Wic«95o -c) tu fflaftHB 0. i~ 6i«m. <^*w 

[0 0 5 2] ft*, **ig0i|T'«, IKX (O: ) f?H^ 
tfiC^fUTffi'fk*:^ (HC 1) £0.5 ~10flM»%©igg 
T-g-*^ti-^Hm t Pi-*V^T, 950 *C, 30»©in^M 
MSrfTP. ft*, HC 1 »ft*±E««i;il±tr*i. 

[0 0 5 3] Sfc, **JfiWTrtt/\ny>7C*S^trfl; 
ptlLTH C 1 ^X*ffl^-5^JS:^Lfc75i. ^niy.^© 
^XtLT. H F. NF, , HBr. CI, , C1F 
i , BClj . Fj , B r, &<Z>/\uy>&-$tSik<£tfa 

6 a tf nfc— a * tz \-mwtmv> t> © v» * c <t a«tH 
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[0 0 5 4] H©l8K*V»Ttt#tt*fcttttttlSft© 

yy;i><h;£oT*^^flftLT|&S£ft££^*<E>ft 

[0 0 5 5] *<£oT. ffiltS 1 1 0+©=.^ dr;i/ttxA 
-f XttttK:f?WS#*.fcV»aflE ( 1X10' s ~ 5X10" at 
obs/cb* . b<«ffi14^*©Xkr>^SJ^T) 
T««Sn*HtA«S IMSa*ffc:J:»)5MBSftTt» 
<5, &*5. TPS© IX 10" atoms/cm 1 <it^-5fitttSIM 10 
S©&aiTI8#-Tr<&S. Sfc, *>»«B«ic«(t«7ffi« 
iggttS I MS#WTf§Sft&fffflffi©g/JMllTfcoT 

£«£ft-s. 

[0 0 5 6] fcfc, #fg"3Ji#6©&JLTttiigil<fc©g!j:g 

tc tc £ ft& v» t i%7L <=> ft* . 

[0 0 5 7] tI5«t. Itt©SIMS»tftHSIft 

B£ISatt#©ffl#©««S#r>TU*'3©T. *9>§*ffi 
«*H::iJW* = vy;i/©iMEtt. tt«lcttl£arta£:« 20 

[0 0 5 8] yy^U>^ia*ff*tofc«-&. 
tSate&Jfcll'f Kitty y * U 1/fcADy 
>7G3&# 1X10"~ 1X10" atoms/cm 1 ©jBaTSSST 

$Mrr*«isu&«*s. 

[0 0 5 9] x y y;w4ln*fc©l*fci#ttSfctt 
tttt8a©«atM^£8»bWSftT«WU x-y^r;!, 

^ t ©fc§-&£^ <=> ft& -> u 3 >©^»»^*tttta&fl. 

[0060] b^b_hteiatt^t;tt^B^4 , {c*5^ 

^tt«FftKK*ttt^UT»'ffc« ( si Ok T-mtsnzwt 
ititm) s»js-r*t#*.sft*. are. *$egi*stt 

±IB-S©in^iaiCcfcr)T, fi$att&£KttBMH£X 

T^*« 40 

[0 0 6 1] Sfc. ^#LfcT;ttiS^#ttffi14Jll 1 0 
* £ ft 5 A D y >tc^ j; o T»ig $ ft* 

^S12^JIC£oT«#«$LTL£5©T\ *M*Sfc 
ttttttatoortasottattt)*!^ < &«£ft* <h#A 6 
ft*. 

[0 0 6 2] foT, SttJil 1 0HADy>flIt? 

©iraiSMaSKi j; 0 — *y Wf/H7#tti;^A%n 
astcs-r^iftatSft. a*:?. sttJii 1 os«&«-r 50 
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*#«SfcttSttttatt»L < «g»tt««BS:#S ftT* 

*Ufc»a«»#T«l£3ftTV»*. 
[0 0 6 3] Sfc. ±EJlfflM&JSKl J: 0 HOi 

y-r h«e^i i i©*iSTrttji!«fts***j8fTb.' « 

100A©asRftl)W»fl:SftT 200A©JIM*fl:*ta*»J«3 

ft*. w&, y-r hf&iHiti i iotifttcvDft-7 

JfJ6Rbfc»t«M»ftT»J«aftfc»iS^*)-&T500 A 
£&*. 

[0 0 6 4] ssic, ±BAny>»Hafc*w*i«HR 

^SSriSLfc^tC, g5Stf?ffl|8.4 , T950 "Cl &MS&© 

auiwaatfffeicitT. y< hisii 1 101s© 

ft*. 

[0 0 6 5] SttJil 1 OttF^-fXy^yfe 

T»J«S ft * *«. -t ©BtffittJl ©X >y ->* it J^e L jfc ^5 
X V — T F T © U — £ ©flt H £ *> Sfttf* 

£>*. **S60!l©*§-&. ffiteBi l o©x«> i^ttHft^'ft; 

[0066] «±©<itc:uT, y< ht&mm mmt 
m 1 1 i©7&fi££-c->&TLfcs>, ^(cy-r k«s$« 
^tsfcSffly^iZOAi (ig^-a-r) £25ooa©jp 

2KrX/1^j*-ZrfcoTf£glT*. ^©T^X^AJgl 
+ Kltt. bD^^^^^X*-l»lh©fca6{rX*>v f 'j7 
A£0. 2li%^fSt5. 

[0 0 6 7] ^uss^jT-tty-r hmm <y-r hge 

-f **m£ffli^TH*#. ii:fe^>yxf>, 

[0 0 6 8] #CK. 01 (D) fC^T^iCT^Sx^A 
I$;^-r>ifbW h«S©JglStft:*att©7 

;i/5x^AJK©^^-> l l 2^^^-r*. ^*3^1©l^ 

■&T*i<o (0 2 (A) ) 

[0 0 6 9] ^-Ut, 7^Sri?Al0A^->l 1 2 
*»S4:UfcliWiKfl:ftff3. E©a«tt&»©HMIB 
fl:tt* (0>JA«!f#^¥7-135318^) *f, ^ 

©^s^-fkiatci^x, /i^->i i 2©ffiu®tctt# 

a*tt©»**Mt« 1 1 3««JBfi8SftS. *HM««JTtt 
^©I^S^fbMl 1 3©®I/P£0. 7 (tmtt*. 
[0 0 7 0] 0 2 (B) fcwr*aRtt©»«BMfclKI 1 

<. *LT. HflE©»«Btft;*ff5wtKJ:0. Cte^: 

Rus&tei&i i 4*»«-r*. fte^msikflmt 1 1 4 

©SIJStt900 AtT5. 

[0071] K±oiat«Ty-f Mil 1 5 
**H3e-rs. ate^iMittftiit 1 1 4«. ^©iatc^3 
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13 

X*-©«£*»*rr*fc#K«irrs. 

[0072] jfctc. m®ts.mmmfcmi i 4$x?®b£l 
fee,. c©«lfttc4it>Ty— x/HU-f >«*s»riE-r 

£fe«&©^E^^>©aA£fT?. N^*;HJ©T 
FTSfPSl-r-SftSfcfP (U» -f*>©aA£fr li. 
P3=-**;H!©TFT*fMrr*fcSfiB (#□» -f 
*>©aA£fT;tfcf.&V>. 

[0 0 7 3] dOietC&^T. fiS&lZ^FKtttfSft] 
StlfcV-Xffi« 1 16iHK >ffi^ 117 ibWBSLt! 

n-s. io 

[0 0 7 4] #cfc. ■»ty>BtiJBKt«ra^LfcJB 
**fflV»T. &FLKtt©»«Kft|)t 1 1 3fe»KWKBt 
*bfc«fcBaiP-i'*>0-f*>ffiA*fTfe5. £©< 

[0 0 7 5] ni. V— X««l-16, FK>«K 

i i 7 £JtttbT**itt»flE©«v». 4&8ft?ffi<fcfiB* 

118. 11 9#7gJ5£$*lS. -E-Lty-f Ugl 1 5 

b:t©i 2 o-c*$n*««*<SESi'&W{c5 : -v^;^ 

J5&6S^c£:J5:<E>o 20 

[0 0 7 6] 7^43, 9=-r*;l/»j««*l 2 Oi FK > 
fflKl 1 7 tCD|HIKB«Snfc«««3fC»|««J*l 1 9 

n, j-vz-in&tfmMi 2 0 1 k k >$ga 1 1 7 to 

[0 0 7 7] Sfc. ?t*MsE««12 0 (JRtffctt 
065 \Z P B t H o fe^FM^ £$&in b & U 7 > K - 

^mtTisctsifti/X^*. 

[0 0 7 8] SSlC, ±IBO=F»E#;-r^->oaEAXiSO 

[0 0 7 9] Sfe. TKSfe'ffc^lS 5:300 ~350 ICOigft 
HT0.5 ~lWfMfT'5i«**WC**. ^Olittfitt 40 
JBa»S©***WKJ;oT±J«Lfc*#*i£^*mJt* 
5H»St5tifflX*5. £©Ig£fT&'5<hf£'|4Jf cptC 
1X10" atoms / cm' $¥£lx<tt 1X10 ,S ~ 1 

X10 ! 1 atoms / cm' OJRfl! T*3S*^JniStl-S. 

[0 0 8 0] d5LT02 (C) fc*-rtttSa»#Sn*: 
6. &CflMfe*Kl 2 UsJEKTS. flfflttftlftl 2 1 

*0t. $&tt*N*1£ttriBflt. £feti^*iS©lgt©«Jfig| 

Xt»5X*^Sn5. (02 (D) ) 
[0 0 8 1] 3=fc. ftWttWKIKT&«# U -fSKtl 50 
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1^5 ifc««*#/hSv»©T±TE«BI©*£*«fc 

[0 0 8 2] Jfcfc. SMMtUKl 2 1 Zl>9 9 h*-A 
O^fiESfrVv y-7.tt® 122ih*W >*& 12 3 
tS»«St«. 2€,tC3 5 OtJ^SUSHft+KfcViT 
Jp«Haa*fT5;:tlcJ:0, *?£#©**fl:*fTi^ 

0 2 (D) CStTFTdS^tS, 
[0 0 8 3] 0 2 (D) iCw-TTFTttlftWOfcftJftt) 

^©SJM • 3gJD*iPA«>CtTjifiBfSOTFT«!Jg 

[0 0 8 4] C^T. MJiOflltCffittS 1 1 

z>mz. -?-oiBe^asT»-5s*Jcr?iiTift^f s. 

RWttH 3 Sffl^TtfJtti. ...... . 

[0 0 8 5] 

**iri* i a c 1 3&» arts 

[0086] ncT*ft«iiatwr**#±K:isttJi* 

»*L3t— **«*H3KlS-r. 0 3(C^-TO«. 7* 

I#3 0 1 ±C7 MJ 9 XttCElSftfcffiftlT* 
*. 

[0 0 8 7] fcis, 3 0 2 0«iiTS3n5MliZ7 

S. 3 0 3tt*Jfj6*fR«**a^lC*t3*»D-&oT 

»j*Snfcg»W&tW##ttLfc»JJrT**. cine, 

[0 0 8 8] ***«lT?wUfc^aTtSftfl:*ff 
&-5»£, «-tt*fctttt«tt»tt=yy;|/«liP««3 0 

2\ZttVXMVmiB.l3.j5fa (0tftC*5ViT^3lX*^$n 

[0 0 8 9] 6£oT. i3©ii:^*i#3 0 4*E 
z:y^r;^Jn^a3 0 2£S1£3 0 l©g*f, 

[0090] co*aii8mt. ^^*;^iaji# 

^C*^X*t U 7©^l!l?:^tf 
^> (fi]±AiSB^Xf^ I.OXS5, 

[0091] i-fc. a±©c«t«. ^*-rti«#f«*fc 
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[0 0 9 2] BP*. 0 3 <fctt*J©« < &T#ASiigttJi 

3 04&90" leIK5-arfe^'& i fo#Ae.n^>. 

[0 0 9 3] ZZT\ *at«Ka9T*«W5iW 
«L)fcH2 (D) lC^$n<5^*#SBOM«rtt«BI 

04 (A) ttNff^;HTFT®tg#ft 10 
(Id-Vg 4#tt) . 04 (B) ttP^-V^-JPSTFTO^ 
ft»ttSjSl/T^5. Id-Vg if 7 7 tt 

[0 0 9 4] ittOVGtty-f httJEfli, fffitt© I Dte 

v-*/Kw>m€*ns«8Mrr»*. 40 

1.4 0 3T-^£n-5>Id-Vg #14 (Id-Vg tt K U 

-f >«;JEVD= 1 VCDRfOiRp'ffii&^U. 4 0 2. 4 0 4 

NftttSTTFTHCItJIl 



T^£*1&Id-Vg H l^-l* >«EEVD = 5 V©B$© 

#tt4iLTV»5. Sfc. 4 0 5, 4 0 6(iKK>l 
JEVD= 1 V©RS©iJ— £«8££5SbTHS. 

[0 0 9 5] 75:43. (04 (A) T"«-1V fit 

T. 04 (B) Ttt-lV 0Ut) OFK>« Ooff) 
i, *>*J:tf*7««0'J — ^«SK(IG)fi, 1 
X10-' 1 A (»JETR») ttTTSSOT, 0 4 

(A) . (B) TttZ-fXifiRianxUSoT^*. 

[0096] £ 04 (a) . (B) iz^zn&n 

«»tt*»6*»fc, *»«l:J:4TFTOft*SSWt 

A7^-?*$l. *2{C^To &*5. ^lttN^* 

;HTFT©tg#tt (£jftC!)20jft2N&) 

0. S2HPftWITFTOl^#t (ft.*©20,& 

[0 0 9 7] 

mi] 

(SingleGate) 



act* 


biUluM 

(VD-1V) 

(sra-sv) 


<VD- 5 V) 
<VQ»3V) 

205.30 


krfUlPA) 
(VD-1V) 


toffJfoAI 
(VD-SV) 

(VO— 1 V) 


lon/loffl 


torWIotK 


VttVJ 
(VD-5V) 


S-vafajfi 
[mWtecJ 
(VD-1 VO 


,FEfe 


m2A/d 


IG.onlpA) 
(VD-1V) 
(VG-5V) 


(VD-1 V) 
(VG-6V1 


(VD-1V) 
(VG- 3V> 


(VCw 1 V) 

(INK) 


Point 1 


68.51 


1.00 


3.30 


7.84 


7.79 


0.08 


82.66 


160.91 


226.64 


0.20 


-0.40 


Point 2 


72.80 


219.05 


0.7S 


3.85 


7.99 


7.76 


0.12 


71.10 


171.21 


245.00 


0.10 


-0.05 


Point 3 


74.35 


221.85 


0.45 


2.65 


8.22 


7.92 


0.05 


63.92 


170.60 


246.84 


0.15 


-0.15 


Point 4 


62.61 


201.70 


0.40 


2.15 


8.19 


7.97 


•0.13 


79.60 


141.63 


197.88 


-0.05 


-0.25 


Points 


48.07 


151.25 


0.40 


1.60 


8.08 


7.98 


0.D0 


95.12 


113.99 


153.26 


0.10 


-0.10 


Point 6 


74.00 


221.70 


0.30 


2.45 


8.39 


7.96 


0.01 


8431 


165.85 


245.36 


-0.10 


-0.30 


Point 7 


55.30 


176.60 


0.95 


2.85 


7.77 


7.79 


0.05 


82.10 


137.19 


175.19 


0.10 


-0.15 


Point 8 


69.90 


208.05 


0.75 


4.35 


7.97 


7.68 


0.11 


75.08 


165.49 


232.56 


0.25 


0.00 


Point 9 


60.91 


1B4.95 


0.25 


1.95 


8.39 


7.98 


0.02 


93.08 


136.68 


202.16 


0.05 


-0.10 


Point 10 


60.20 


189.65 


0.50 


2.15 


8.08 


7.95 


0.01 


76.93 


137.96 


199.16 


0.30 


0.00 


Point 11 


63.43 


195.45 


0.40 


2.40 


8.20 


7.91 


-0.06 


78.77 


136.48 


210.12 


0.00 


-0.25 


Point 12 


63.57 


193.45 


0.45 


2.40 


8.15 


7.91 


-0.05 


75.78 


140.50 


207.06 


0.10 


-0.60 


Point 13 


68.51 


211.45 


0.40 


2.85 


8.23 


7.67 


0.01 


78.62 


160.14 


222.11 


0.40 


-0.55 


Point 14 


66.78 


204.05 


0.40 


2.10 


8.22 


7.99 


-0.02 


7436 


148.21 


220.63 


030 


-0.50 


Point 15 


61.30 


185.95 


0.45 


2.35 


8.13 


7.90 


0.05 


81.25 


137.90 


205.02 


0.00 


-0.45 


Point 16 


68.70 


208.75 


0.35 


1.90 


6.29 


8.04 


-0.01 


71.23 


151.01 


227.97 


0.15 


-0.30 


Point 17 


68.18 


211.50 


0.40 


1.80 


8.23 


8.07 


-0.08 


71.10 


148.38 


223.84 


030 


-0.60 


Point 18 


63.92 


197.50 


0.40 


1.65 


8J20 


8.08 


-0.10 


75.64 


142.34 


205.02 


050 


-0.35 


Point 19 


66.07 


201.25 


0.60 


2.70 


8.04 


7.87 


0.17 


87.23 


167.03 


216.19 


0.25 


-0.40 


Point 20 


70.37 


210.80 


0.60 


2.05 


8.07 


6.01 


0,02 


79.04 


162.28 


229.81 


0.20 


-0130 




65.37 


200.01 


0.51 


2.47 


8.13 


7.92 


0.01 


80.00 


149.79 


214.59 


0.15 


-0.29 




6.40 


16.87 


0.20 


0.71 


0.16 


0.10 


0.09 


6.78 


15.16 


23.19 


0.13 


0.19 



[0 0 9 8] 



[*2] 
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(VG-SV) 




(VD» 1 V) 
V> 


(VD» 5 V) 
{VG— 1 V) 


taiflofn 




vtnjvj 

(VD* i V) 


S-VShJB 

*yo— i V) 


AiFEioTCn/ti 


t3_or(pA] 
(VD-1 V) 
(VG»3V) 


IG_eftoA) 
(VD- t V) 


(VD-1V) 
(VO-SV) 


(VD-1 V) 
(max) 


Point 1 


30.07 




9.25 


59.25 


6 51 


6.06 


-1.11 


86.55 


118.32 


119.60 


0.10 


0.00 


Point 2 


36.67 


86.63 


2.60 


*+o. r U 


7.15 


ft 97 




DO Oil 


131.38 


137.90 


0.05 


-0.20 


Point 3 


36.60 


85.97 


2.90 


73 25 


7 in 


6 07 




QQ At 


133.57 


138.47 


0.15 


-0.10 




OO.OO 


M 97 


J.JO 


*1 en 


7 f\A 


c on 


-ft QO 


87-55 


137.19 


140.00 


0.05 


-0.20 


Point 5 


35.30 


r 9.0g 




oft Art 


7 CIA 


6.31 


-1 .14 


77.67 


140.71 


142.24 


0.10 


-0.20 


Point 6 


35.72 


81 38 


9 

e.OO 




/.I O 


6.43 


•1 .08 


73.81 


141.07 


141.78 


0.10 


-0.05 


Point 7 


34 37 


77.74 


5.50 






a no 


1 .1 u 


82*63 


135.15 


136.94 


-0.05 


-0.20 


Point 8 


40 70 


inn A!> 


in on 


1 ft7 OK 


6-60 


5.97 


-0.77 


73.28 


131.58 


147.90 


0.10 


0.05 


Point 9 


*KJ.f U 


1 00.61 


4.90 


45.00 


6.92 


6.35 


-0.76 


75.50 


131.63 


147.14 


0.15 


-0.25 


Prrint 1 ft 


32.89 


74 66 


E *7C 
3.13 




ft 7ft 


C 7C 


•1.11) 


84.48 


127.76 


129.80 


0.15 


0.05 






do yic 
OO.«fr0 


jt *an 
4.JU 


O/.40 


ft 


6.12 


■0.87 


/b.b4 


1 OU.UO 


4 47 AC 


0.40 


-0.35 


Point 12 


30.52 


58.83 


1.65 


37.55 


7.27 


6.26 


-1.15 


90.61 


120.82 


122.15 


0.50 


-0 30 


Point 13 


35.17 


78.92 


1.35 


55.50 


7A2 


6.15 


-1.15 


85.88 


143.51 


143.82 


0.40 


-0.40 


Point 14 


32.07 


72.71 


1.80 


36.40 


7.25 


6.30 


-1.10 


86.48 


124.39 


126.74 


0.40 


-0.45 


Point 15 


33.36 


75.57 


6.60 


120.40 


6.70 


5.80 


-1.10 


84.30 


131.58 


132.65 


0.40 


-0.35 


Point 16 


32.29 


7S.10 


3.50 


47.90 


6.96 


6.20 


-1.01 


84.93 


122.35 


124.64 


0.25 


-0.35 


Point 17 


34.26 


76.83 


4.40 


64.35 


6.89 


6.08 


-1.14 


83.28 


141.58 


141.58 


0.65 


-0.25 


Point 18 


31.01 


69.91 


5.40 


253.39 


6.76 


5.44 


-1.18 


97.07 


123.17 


125.46 


0.25 


•0.50 


Point 19 


36.26 


86.80 


5.80 


52.20 


6.80 


6.22 


-0.89 


79.86 


126.53 


134.64 


0.40 


-0.25 


Potnt 20 


37.60 


93.11 


2507.90 


17345.00 


4.18 


3.73 


-0.80 


89.54 


125-46 


136.94 


0.15 


-0.30 




34.96 


81.34 


129.65 


937.03 


6.81 


5.99 


-1 .02 


8438 


130.90 


135.39 


0.23 


-0.23 




3.00 


9.49 


559.79 


3862.36 


0.66 


0.58 


0.14 


6.94 


7.38 


8.24 


0.18 


0.16 



[0099] «2fc^v»T»t=aa-r^*^iJs. 

XV yz/m (Sfit. S-value) #60~100m 20 

v/dec ©mfc:JK*sa*c*<. &mm (mfe, ^eu? 

^) #150 ~300cm'As t^^fiHrffii&T^^liCtT 

■we***-*-*. 

[oioo] ^nsoMje^-^ttffciEOTFT-riaai 

s±tc^uLfcMo s f e t izvt§sc?z>mtt>Tm&mfs. 

[0 10 1] *fcraP9fc, *58WfcJ:*TFTtt##K: 

k at v »zi 1 3&»* o s u « « t J: * jnai»fl:ttik t: «t 30 

^TiBStlT^S. S^WtCttiSiiKlf^-r^TFTH 
J:«TFTtt*fc'bft<. SfcTS^MBEttttStfbT 
[0 10 2] *l, ^2 (Ctt##i:LT¥^ffl*5 

fc»i«3t«s* (mm®) wjEMms wvs'7>»is) 

8.3%. ±2 a©rt{C95.4%. ± 3 a <Dfi tC99. 7%7l*A 40 

[0 10 3] *3B9I*&H:. *^SS0lJ©TFT#ttO^ 
»£J:D:£fl|l;:Stirf 540®<£>T FT£iS!l^ 

SS*. Sffi©3pi^Mtt80.5mV/dec(n-ch), 80.6mV/dec(p 
-ch)T?*»3. «?*PfifMte5.8(n-ch) . U.5(p-ch)T*-3 
fc. S/t. ^ffrSOnax) ©¥^fiIfS194.0cmVVs(n-c 
h). 131.8cm 8 As(p-ch) T*0, SI2MHMte38. 5 (n-c 
h), 10. 2(p-ch)T&^>£:. 
[0 10 4] BP-6. ^W^SfUfflbfcN^^^I/ffiTF 50 



(1) SfflOCTfit^lOmV/dec^rt, iff S U < «5mV/dec 

(2) Sfit^80±30mV/decRrt> & * b< tt80±15mV/d 

(3) MFEcDaffiaUOcm'/Vs^rt, L < mSctf As 

[0 10 5] ^SffltfiJll/fePft^aTF 
TIC*3^Ttt, KTlC5%-r«a:TFTWtt*#*Jlt«J 

(1) Sffl©affl75<15mV/dec^rt, S L < telOmV/dec 

(2) Sfit^i 80±45mV/dec^F«3. Sf S L < «80±30mV 
/dec^rttCiR^l). 

(3) wFEOafiI^15cmVVs^F*g. $f $ b < tilOcm' As 

[0 10 6] £A±C9lit^ *%^iC«t^TFT«®ii6T 

±K:ff«UfcMOS FETO**«ttfflSnTVJfc*&ll 

^SRAMlHjgS^DRAMlHlSS^, iSjS»fP*!^S<i: 
T -5 P y 9 BIBS S «fig-r ^5 £ £ j&* ?T -5 . 

[0107] *mmm-v\ti">{f)^y^ hmmv> 

TFT©fP«XSOTCD**E«LT^*A«. ^fibf* 
KBifiroTFT^-tnWioy-f h^ffit^rrsv;^ 

y-f M»jfiOTFT{C»bTt>jlffl-r*ilt*«T#S. 
[0 10 8] Sfc. #S!Bjteffii4g©^iM4£Ka6££ 
tTSiTtSfcfflt^oT, WI»tt*<SF-rE 0 T F T 

[0 10 9] C*»*T?»6n*»i*I#l:Ht**D 
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mm&# t «jo*at-x?»j5!E* nfc»**ifi* t © its* 
[Olio] ail ic^-T^Xte, i ©#jht# 

-5= IPS. APy^^^^JD^MS^fr^oTUTS: 
[0 111] 01 lCiHTlBTf«5*i:. ttAJfcfi 
10 1T-S?n5P]rt) d*#*ET*. b*>L 0 10 

[0 112] #«9ifc*VsT/\ny>7n*« 

[0113] sfc, Bii 2 iz^rmmmmm*. #ak 

©iwsiMaa*ff5^iTr*«Ka*Bi*iiSftfl:u. 900 20 
-noo , ce*©aflE'Trji!«fl:ffl3itifiLT**. 

[0 114] tt±©«£LT»j*L;fc*SAtt£*llttt. 
0 1 2 fcjs-r«fcfl* ©ttAtt**** < . *«»Jfc$Mlr 

[0 115] 01 2fc«UT, ISA&l 2 0 lMtfF«M 

ot, nmzmi 2 iz^-rmBmm^r ft <D^m 

tbT«fflt4i, ^«SiJ&&#1 2 0 2lCJ;-pT£-f 
& x*;i^-»g*t=1r t'J7 OSfMISLTL * 5 . 
[0116] 0 1 0 (C^-TttftttAmtttt, 0 30 

i ocsTttc, tSAtmi o o 2ffi^m&<omm 

[0 117] fcis. #RW#&a*tttt£fcttatttiA© 

[0 118] *H*$fctttt 
tfri3Il<z>f*|gBSc£ i; -5 * £ ©tfc#ttx*;i^— Wfc^jg 

[oi 19] eukd*k. -ttw^ya-fex-eisaflsb 

fc^SttSflttSl 2fcST*fcttA*ifi**rU * 50 



[0120] b^bttsws. *%9ii::£5£A&3XiK 
wfcx*;^-«tfitftsti*A«#ftb&nt#A6n 

[0 12 1] *»WKJ:0»6n*fl-*Sfctte 

[0 12 2] #»W#S©JiH!&«jEU:m«. *«wc 
J^&Att&XKfiUSArtffilC*-* 'J7h 5V ^£75: 0 

£#^**sn*£<wu»8A*»#-c**a:**. 



[0123] C£lfi0!l 2 ] *£tt0itt£;Ke!l 1 Lfc 

TFTTfe-pTCMOSlHlS&SrJg^-r^^JTa&S. CM 

o s m&itnmm 1 Lfcstfcfcii©^ * *jh?t 

F T £ P 5^ ^JUT F T £ SffiHIWfcfi^'&toltT* 

[0124] *mffim\z&tfz> cmos [ass ©f^sie 

CO— 111^^5, 0 6 Sr/Bt^TiagHTS. &*5. #fg 
MO S @S§£ »j«T**fttt#*lS08fcl8-3 & fc©Ttt 

[0 12 5] *-r**«nc*-rf^«#*Ktt-3T, 5 

3IS«5 0 1 _kfc*fl3£** 5 0 ^©±(C 

ttAtt&xit <H**r> ^iT^-n*/^- 

x>^f -5d<i:tCJ:0N5 1 ^^;U^TFTCDffi'ttS5 0 
3 £P^r^;^TFTOSttS5 0 4 
[0 12 6] ?SttI5 0 3, 5 0 4£JBJj£Lfc£yi' h 

[0 12 7] JfclC. «fcy-f hM©»a««J«t57 

Jl'S-'^Ai (0^-tir-T) £j£KU A^-X>^LT 
T)lS.-^AmcO/t^ — >5 0 6. 5 0 7 $Jg^-r-5> 

[0 12 8] £"5UT0 5 (A) C04*c^^#6tl^= 7 

/^->5 0 6. 5 0 7©«SK#?LK©l»KSMb«5 
0 8, 5 0 9 $-^^T^= #*«erT?ttE©£?LK©R 
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«IMMt5 0 8. 5 0 9 ©IMJSSrO. 5 (imtn. 

[0 12 9] £%0!I1 tmm<D$kftT"b-o-zm. 

SBT3$H&l»ffigKfcIil5 10.51 l©Jgfi2£fT3. 
«U *#afi«TttC10BW!fl«700 A£fe<Stitlc3|jgtt 

2. 5 1 3Afl^T5. i^LT05 (B) O&teVim 

[0130] (b> (DVtmfimzntzz. h*e 

-5. u©l7f>5 r IIt*tty'f h««85 1 2. 513 10 
43<fctf£?L*fta>RHaRMaft5 0 8, 5 0 9;&<VX^i: 

3->?mz&nnviv>Wimmtm sos. 509 

-T-5«i:05 (C) ©««££*. 
[0 13 1] jfcfc, Pft^STFTSlViBtSlf: 

LTI^T. h7Xi7 5 1 4£jgj£U NSStt^n^ 

m^ltp cj» e>^r*. noK'' 

— fc!>iftt, Jllji«J£50KeV , 0.1~ 5X10" 

atoms/cm 1 , $?£L<te 0. 5~ 2 X 10' J atoms/cm 2 atom 
s/cm ! Tffte-P. 20 
[0 13 2] C©H-br>^XgttitttWiDa«£E**K 

tt» 5 0 3^£ir&&*tt*. ■*■©»*. 5 15. 5 1 

6TS^n5I«CP^t>!4«J0$n5. (H5 
(C) ) 

[0 13 3] jfct. 05 (D) \z5nT£o\znzSmr 

KeV tifiJ&^Sjeb. K— XfiS-0. 1 ~ IX 10' 'atoms/ 
cm\ $?3;L<{i 2~ 5X10' 'atoms/cm 1 tt"^. £© 
XSOtt*. JH»flEfcP-f*>35**10*nfc«*5 1 30 
7.5 1 8**JgJSSn-5. 

[0 13 4] 0 5 (D) fcjjVrifijWfcTbfclfrdtTN 
f t*;PiT F T©gttI^1-5. BP*. N^-v^ 
;HTFTffly-7®«5 17. FK>I*5 18. 
fiSdE7M#l«H4t (ifcBLDDSt) 5 19, 5 2 
0, ^r&VMl&ffl&S 2 1 a*H5£-r<5. 

[0 13 5] Jfcfc. 06 (A) iZ^Ti.oiZ&^WN^ 
t*iHTFT*l5 KX? 5 2 2 

fix, 0 6 (A) l:*tt)iIi:i5^TPI$#4 
■T-5^FMft<i:bTB (#D» >f *><D&X$:fT 5. Z. 40 
© B -f * > CD h* - Y. > y <b P -f ^- > © Jg £■ t [SI ffi. i c 2 * 

[0 13 6] lflEB©B-f*>©H-e>y»il0j«*£E 
30KeV . K— Xg£ 0. 1~ 5X 10' 4 a t oms/cm J , ffib 
<tt 0. 5~ 2xi0' , atoms/cm ! Z<DTM\Z 
±0 5 2 3, 5 2 4T^*nS«g«JCB-f*>*ijSlD$ 
n-5o (06 (A) ) 
[0 13 7] 2*B©B-f*>©l«— e>^f4J0jS«£E 
5KeV . K-Xg£ 0. 1~ 1 X 1 0' ' a t oms/W , 
Kit 2~ 5X10' 'atoms/cm' g^tf*. COIiCi 50 



OiftjgancB'f t>«ftlSnfc®«i5 2 5, 5 2 6# 
^J&SnS. (06 (B) ) 

[0 13 8] iJ!.±©Xg{C=kO Pft^HTFTOV 
-X®^ 5 2 5. H K >fg«< 5 2 6, (SiSS^i®^ 
(Jfc(iLDDi«) 5 2 7. 5 2 8. ^Y^WgfiS 

SSJ5 2 9&mi£r&. 

[0 13 9] mz. 0 6 (B) l;^tlS©^7^. P 

v>X hTX^ 5 2 2 SlOit. 
*fctt*n^**3W©3*#fcJRIt-rs. £©XS»c 

j:o»iiisnfc^ttft'f*>oiittfti. TM#j-r*> 
a*£Asn;fc®:®©»ig©!H]«#fT&frn3. 

[0 14 0] ^{C. Amt6tUJt5 3 O£4000 A ©/¥£IC 

mas. Mitmmm. *«tt»»«©uv«vrt>&<, ^ 
■iiti/Tt)fiv». cn&i&ttit©jG£K^tta. 7^ 

XTCVDS. ?f*'CVDffi, Xfcf>:3— hf££J3Utl# 

[0 14 1] 'AlZZiy?? h&—)l<D&f$.&ft Vi, N3=- 
t^HTFT©V-Xfl5 3 1. P3^*;HJTF 

Toy-xiI5 3 2$Mn. ifc, KK>lt 

5 3 3BNft^STFTiPff^.;HTFTtT 

2>o (06 (C) ) 

[0 142] £Lt©«l&i®@£ii£T. 06 (C) KjRT 
*»T&*CMOS@»«fMSTS£-£**T**. CM 

osEKfiafeJiittftflirt©^ >A*-^iHissTabo, c 

M O S -f >/t— ^ ElSS^ffi^JlC^ifcifl^ LTM Lit 
[0 14 3] ££T07 (A) iC^T-kSP^HW:. 

mm\z'&-3 Lfccnios laKsn^to-a-T** 

[0 14 4] 0 7 (A) \Z7jk? l J > if Xz/l'—jr 

[0 14 5] £fc. 0 7 (B) \Z\Z»3ftLT->7 hU 
5?X^08S©^**-r. 07 (B) ht/v 5 

©— OT&D, I^St©7 \ t V7.^m i &t^>ai?yi7 
lHJ8§Tr&-5. (V-X#lfll) ->7M/ 

5?X^0lltt*E»f^HfK«:MH z ~^C+MH z Sft©# 

flft*^««KT©«»*»**ns. 

[0 14 6] U >tf*->U—*lBl&<DfeMMigLK\t9* 
19. 5 ltt (gt) ©CMOS0ISS*«b)tU>^* 

->l/-^-ZTZS!l«Lfc. -e-©^*. «8§(«EE3~ 5 V. 9 
©©'J >^^-->U— ^T* 300MHz JiLb. >^(Cfi500 M 
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[0147] cns©ffl«fl£*©ff«iaTfls«ujty 

>^-> iz&^T 2 o m&^mHFmm&Gtz z\ 

t^tftLTHS. 1~5 V©©fflTm©ttJEE£ 

[0148] &>±comiz, ^wzmmLfzCMos® 

[0 14 9] SSIC. ^-V^;i-S^0.6 //mtSii&T^ 

»T**MWtM;:*>B*. -5 «]K l>BEE*5ftt£ %>* bT(^ 
-5 C £ tt. £89! tC «t « T F T j&tffl^ + \Z%}Z 

[0150] c*an®ttj£d*&>»*>*i«tt*] amm 

fcTFTtt«»T»lr»ttt6 (it5^»f^#tt. it&BJE# 20 
tt) SStatTHi. cofcfcfcaMMtMWtS* 

-5. 

[0 15 1] 2MM3#&tt, *%BJfc«t^>TFTCDBJE 

t H W >«* i o M * W « » * J»* W u 
[0 15 2] JWfcttfctt, ttft«MM*4$fc H U-f >«* 

[0 15 3] «±**t«e>*t, *&9I££*tt&&£ 
*«£?§ttJil;:igJBL,&»£. ^-fr*JHK««*ttKT 40 

(1) *V'J73W»»-r-& (tt'JTCtoT) SUKW 

(2) +ir l J70»»*ffll«ST*Xtt5 i -Y'*;^fil (V 
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tf* £ £T*«E#«-r*fc«ftfc»tt©T FT^ 
[0 15 5] £Lh©«jStt. *'>0*ill*S!ilT-?li* 
-So f^T. *%B^#e,«ciCD«^SrA^S<I{CtiJ0ttir 

[0156] ^©*3m> ^X^SttS^r*;^*© 
ic»*»fc*j«ftJjUlE-r*K:Soifc. 

^fcttSttfcfcVvrttftaiCienfclkSSfc©"?**. 
[0 15 7] fi^-V*JWS*itt. b*H««BE©« 

[0 15 8] -td-r*»W*S«**iIII©ttft!fc»©3a 
micaB IT, ^-f*;kg#0.01~2 /imiSOlft 
^TFTfciJVvni. ^^I^JfcWBKttLTA* 

it. 

[0159] z\&mti.ffii&\tmmm&m8\z7K-tmtzffi 
j*£T*c£T3tj«-c**£#*.&n<5. §8 (a) t 

*3^T, 8 0 1ttV-7ffl«. 8 0 2ttHW>®«. 
8 0 3ttft^MMf$0, ^ir*;HiMfc»*8 

0 swcftctiA^Mfc^ifeiffl^s 0 4«sns. 

Sfc. 0 3«K ^»®«8 0 4Bl 

[0 16 0] ddTia8 (A) IC^-r«jfitt, !210(C 

SP-fe, il0©1001 T*Sn5iglfilSlH0 
8 (A) ©^*64&®«8 0 4KlffilliU 01O©§H*£ 

fcttatt*snteS8 (a) ©+*'j7'*«apft-r*««8 

0 5C:*§S-f 3©T&-*>„ 

[0 16 1] SoT, ?-1r*;U»J*<B*8 0 3rtKE« 
-5) ©**^flR**#fiJSU foi^^-itcio 
[0 16 2] 08 (A) SA-A' TWWi^fzm 

mm&ms (b> (c^-r. soeii^ssi^fti,! 
*jt. 0 8 (a) sb-b* -ewm\^rz®in 

m&®8 (C) JC^To 
[0 16 3] fc*S, 08 (C) (c43ViTwpi,ntt^FS£#i 
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rtiC&^T, wpi,n**nSB(D^>Eftffi«<Oi|lT*0. 
wpa, ni«m# l<Z)*tU7 ffl^ T & £ £ £ £ 

[0 16 4] fcT, *«EfcJ;5TFT<&*|R<D*# 

pa (wpa,m£ 1 ^m£TiD*-fctt*n) 5f?AU<T« 

[0 16 5] 

, MFE= 1/ Cox (Aid/ AVg) • 1/ Vd-L/W 
d^TCoxtt^ hBKLK«»* Aid. AVgfKft 10 

fnHK>i« i d<hy-r h«ffivg<z>*fML vd 

[0 16 6] *&tt&^**;i/fiVYpa* 

»Tt>*. 1P*>. *(8©8Pft««t0t>/J\3^«3&«»6n 

[0 16 7] ^Mfl«*i8 (A) 

ElTRtf5rif»i«©ft±fc»lT#»l:*«ft 20 

[0 16 8] UFE) (C£TfcH£* 

3£*ffil & » itte^HStSL t ^M#imSL £ K 3 

[0 16 9] 
[Rl] 

30 

>U = (l//<l+1//ii) 

[0 17 0] ^OilTSSnSiCit ±##J&#i!;a 

lattice ©i£»fc«klPFW4&«&©*** 
&Wt&'£<D&WlBiii l ( , ttiinpurity$:lc^-r^) © 

[0 17 1] 
[ft 2] 

-5/2 -3/2 40 

jui <* (m*) T 

[0 17 2] 
I»3] 

-1/2 -1 3/2 

A<i <* (m*) NiT 

[0 17 3] CnSCDiSiCj^t. ^-fr^UBfiMMt^ 
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[0 17 4] fip-fe. 3Hlfc#K;:ttg:3 d&I^T-f *>fcV 
N, ftfiDft< 0 KffitJtt* c £ 

cti:s;4. fip-s. s i tcistiT i //i, ©jR£«g-r 

[0 17 5] 08 (A) C«OT7M4IM[«8 0 

4 #3=- -V * ; ft t St BS spff t. U 2> ffi. (C 12 S S tt T V» « 
££teSgT<&5. ;i©*!£;&R@te, 0iotc^Lfc$f 

t *f-sc l jcffl us r * . 

[0 17 6] co*ftElil/&*^. ?F»E«r1H« 8 0 

[0177] et±o*a:«j«frsjitT. 

[0 17 8] Sfc. l»a©ttKHK>«^Jioje38(t 

[0 17 9] *^l/y->3;H«1*tt©|fa±tt. 

[0 1 8 (>•] H8 (A) T^-r«J6fetLfcP#(C, j^jftlft 
0 #«MHWSiH*& 6 tf . F K >#J£5. 

[0 18 1] 

S=ln10 • kT/q [1 +(Cd+Cit)/Cox] 



[0 18 2] ^4{c*>v^T> kii*;i/y7>£R. Ttt 

*6^?a*, qttflWa, Cd Cittt^S 

SCit^OlCoItgTiPlOifi^t-S^tT?, Cd =Cit = 
Ot^^Iittl. fiP^SfiS^60niV/decade 
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[0 18 3] $c4iC^£n-55S;teSM£»ttJ-r 
3fc&©jfiiH5rC'&9. TFTTttCOia<MSCfcfi£to1" 
l£60mV/decade \ZkT(DWfc\ 1 &tf%t>tlZ> Z. <h 

[0 18 4] ici^-e. #?gHj^ s*t^ 2 tere- 
te. **w©*sa«t»Kffisr<5^tt*««iUT** 

* B2fi"f -S £ i & -5 5 T & -5 . 
[0 18 5] fto.T. »fi**jsjrr*i:l»'5 10 

[0 18 6] Sfc, ^Ftt»«**P*&ttB'f *>T« 

[0187] £U:©«K:, JWHrittt^BaWrWjSr* 
«W©«J«:fcJ:tf****£*>£fc*5B9!#&©Jtan:: 20 

[oi88] &mm 3 ] *nss^j-ett^ss^j 1 \zt* l 
[0189] *nss^jic^-rxg$*ffi0ij 1 ite^t; 30 

[0 19 0] Sfc, 700 'CSrS^.^JlD^StCioT^ 
[0191] Gfeffifll 4 ) **Sfi^JTttH5g^J 1 I, 

k*v»t. y-f bi&smi 1 1 *««-rsxe*#«6 

[0 19 2] £©B*»filiSftfcJ&lMfcfl|fc:**LT. HiS 

BM?-rsc£j&*TSs. z<om^. z<Dmt<tmmm<v 
wwfl^ioflWttiDiiWfflaoiftftsiias-r * ~ tTioo 

~1500A (ftg&iCteSOO -1000A) O^ltMtt 
[0 19 3] SRUfc-ftBI©*-?^ h«*itS*]*-r<5£ 
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[0194] ±exe-e»rics*ifcj»»fl:Bt©± 
oxy-f h»flH«fr*;:i: , b?lllT**. *-©»-&, 

[0 19 5] ±teX@*^S7C^ (»K:-y$r 

;W ©(fc*lS£LT.H,fcU ±IBXST'^JEiE$tlfc^ 

t>T#*. £©«^, fittlty-f H6IMJI©JH5K# 

ftr**w-tt^i*«©ai«sfi*'r<5ci*«^ite"r»a 
*». iaHtnaia©flii^flEKffi«b3te<Ttt»:6fet». 

[0 19 6] *3«i«-rtt. 

LTfffibfcTFT^DRAM (Dynamic RondomAccess 
Memory) i3j;l£SRAM (Static Rondom Access Memo 

ry ) izfomvtzmz-o\,±Tmw?z>. mm\z\tmi 3 

[0 19 7] DRAMteSg1srr£lf$g£«f?<tLT:3> 

SftfcTFTICtoTfflS^n^ DRAM© US©* 
=E<)-£)V&ffil&-?2>TFTiin>7 : >V£>m2&%:m 1 3 
(A) fcS-r. 

[0 19 8] 7-HI13 0 1l;J:oTy'f 
A€.n«t. 1 3 0 31?^Sn5TFTttiItt8tS 
CWtt&Tfcfy hI1 3 0 2<UiJ#K=>a>'r>D- 1 3 
0 4 fc^ffla^WSftTWWStt^&AyjED . 

3. d©3>^>+Kc#«$nfe*^€:TFT(C 

bT©*«*«-r*iltK:ft:*. 

[0 19 9] D R AM 1 fi© ^ 'J S «f«t^ 

afflfctfT ft >7 f >-y-«ifr , *#tii>&v»©-c. 
»*««*©*»** *«j«?-*©k:»ltv»*. 

ffitt"bfi<»l*.Sn*©T. 3RSE«t>*«K:«ffl 

[0 2 0 0] TFT^ffl^TDRAMtMM 

Tr**/t«>. «*ffiT©»f£*Rii!<!:T*££a*T?e 

[0 2 0 1] Jfcfc. SftftW*^tbTiB5^t*fflV»fc 
SRAMBSSSriai 3 (B) ICtS*". SKft^f* 
■f tra«©«ll*TFTTfWr*SRAM*it*t* 

[0 2 0 2] S RAMH7U ^7 □ :y ^©^^13 

N-OF F^5WJOF F-ON©2£3£#c«IC*fj£;L 
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T2itWlfffi (OStlJl) ftfetrr-SfcCDT&S. « 

[0 2 0 3] 1 3 0 5-?*§n-5cD« , 7- HlStrfeO. 
1 3 0 6«b'-y h^-CSS. 1 3 0 7 teiS&iaT#ffiS£ 
ft^ft^Pft^-efcO, 1 3 0 8T^$tl ■5^-575:2 ffi© 
F?^Ah5>^i 1 3 0 9 TTiKSftS J: -5 2 a 
®7^t7 h7>S?X^<!:TSRAMa«*J*Sn*. 

[0 2 0 4] ^±©«t5&*J&TfcSSRAM©*HS 

ifc<!:T&*. 10 

[0205] :^mm 6 ) **n«n?tt, i ©^ 

3l#gMi5 iO^IJSfli 2 CD C MO S [MJSSftffl UT|B|— S 

#±k:h* v h u ^ x lags t d y ^ mis t ft b 

Stft. EC <Jf*»**n*. 

[0 2 0 6] ft*. P5?y^HI»ttt, ^iaffii&El^ . 

gfi;*nt«, mft&m<Dm&^Mmm<Dfflm<b&^ 20 

flOTFTSIUillt TBI— »«± IC^T ft — frfls-T 

[0 2 0 7] 3>hD-;H5J8S<»:tt7 p a-fe-yy-[Hl 
SS, y^'JEItt. t7ay?ft£.m&. A/D (D/A) 

5US0O5. 6T^LfcSRAMIaFK-^DRAMlHFBSd^ 

[0 2 0 8] £©±'5fc*J*K*W«»TB5R-r'&89i 30 

ft^Hf-St, Jgi&IUiKlJ&fi&bfcMOS FETfCEtfe 
f -5 ttfg ft WT -5 T F T T t> o T D <y ^ HISS ft «fig-r 

[0209] c*js0<j 7 j *mmwmmmm 1 

5ilOTFT*ff«t5«*wt. BMHKttH 1 4 ft 
[0 2 10] £-f, HJIS«liFI*OXeft«TB2 

(b> iz^tvtm&nzo m2 (b> fc«-r#*ft»fc 
cicottffiftigi4 (a) tc^-r, 

[0211] 014 (A) tCi^T. 101 

& i o 2ttT*asi» 1 1 ottsttji, 1 1 nzmzf 
1 ht&mmtLTmmTzmmtm-z&z, 14 

a. 1 4 0 ztsy-i" 4 0 1 ft»s*fl:UT#6 

[0 2 12] 'AlZ, COttttTSttBl 1 OfcfcfLT— 

*«ttft#-*-r*T*t«i-f *>®aAftff*5. -tu so 
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T, IlC0-<*>aAieJC«t0'F*6 ! Klffi«l 4 0 3. 1 
4 0 4#Jgj££:h.2>. 

[0 2 13] 'F«||'f*>C!>aAi'»7Ufc6. *ffc& 
m^l 4 0 5ft 0.5-1 MmCOJP^tCfiEM-r-S. jE&Ut# 

[0 2 14] CL-5LT014 (B) Ottfi^ffSn*. 
il 4 (B) SttfcS. *fcS84ta*itl 4 

11401 <oi«i:o*»t. c 5 uxaanfeft-fts 
skhim k**-;h 4 0 6tLtim. 
[0 2 15] £©&, JKtaMHKi 1 1 tt^-f h*«**v 

[0 2 16] HI 4 (C) JCw-rttttTTSlPFie*^* 

>©&AftfT&-5„ Cco^f, K-X»tt5fegco-f ^->a 
AOH— Xfi«t0 feS5«&tUT*J<. C©-f:i->&A© 
US, -tM JH 4 0 6©ittT©Sg«l 4 0 7, 1 

4 0 8«-f*>aA* 1 ffJi*jn^:ViCOT, ^Sfi^-f^-^ 
©SMEfcSfcttfrV*. iajLt®«1 4 0 9, 

1 4 1 0ttS6R:!««flE<O^tt*-f*>*«aASn*C 

[0217] et±o«t:2«po-f*>aAft«x, y 

-7Mtl4 0 9, HH>®lil4 10*J:yy-X 
/ H K >®^«fc 0 t>7ffi*X£©^>£a£;FMttK 
i (LDD««) 1 4 0 7. 1 4 0 8i»f«Sn5. & 
is, y-f 14 0 1 ©itT«7> H-T'ftftWT* 

D, ^**;W£J5fc$I«l 4 11 <h&-2>„ 
[0 2 18] kLtcDIigftSlTig 1 4 (C) ©«»*«» 

e.nfce>, 300 Awjp^w^b&^^Mftj&K 

KJ:*a*HaaftfT3S:5^4:1fV— 4 0 9, h* 

i"f>m.m 4 i o©«®tc5 i ^>-> , j-y--r k 1 4 1 

2, 1 4 1 3 ft^EK-T-5. (014 (D) ) 
[0 2 19] ft*, -kmT.mt3 L ?>m<Dttt>K>\Z?> 

[0220] ^ic, mwa&un 1 4 1 4 1 vxwtit&m 

Btft5000A©JP3K:ritJRU V-XtI14 15, 
OfI14 16SMn. £-5LTiai4 (D) (C 
*T«iBt©T FT^fltfS. 
[0 2 2 1] **MiWr*-r#lifi©TFTtt, y-x/ 
H U-f >t8gj&^^ >-> 'J -tf--f K 1 4 1 2 . 14 13ft 

5y^a>^ hft*^T#^>. 
[0 2 2 2] CHJS^J 8 ) *^5E^JTtt5l^J 1 
*M«7iJia;*«|jS©TFTftf^ilT*«ft»'r. K 
BJt«01 5ftfflV»*. 



( 17 

31 

C0 2 2 3] £-r. £H«©iss6th2 

(B) K*r«»*»*. JfcrtiU **J£«ajT«y-f h 

sirtt-r*. ccit<esiS:ia i 5 (a) tc^-r. 
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